The genus Gordonia, first described in 1971 by Tsukamura (1), currently includes 38 species. This aerobic actinomycete genus is widely distributed in water and soil. Infections caused by Gordonia species are rare, with only a limited number of reported cases. To our knowledge, only 7 cases of bacteremia due to Gordonia sputi have been reported in the literature (2-5). In many reports, Gordonia species were identified using only 16S rRNA sequencing; however, this method cannot be used to distinguish between G. sputi and G. aichiensis or G. otitidis. We report a case of catheter-related bacteremia due to G. sputi in a patient with acute lymphocytic leukemia, identified using 16S rRNA and gyrB gene sequencing.
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The genus Gordonia, first described in 1971 by Tsukamura (1) , currently includes 38 species. This aerobic actinomycete genus is widely distributed in water and soil. Infections caused by Gordonia species are rare, with only a limited number of reported cases. To our knowledge, only 7 cases of bacteremia due to Gordonia sputi have been reported in the literature (2) (3) (4) (5) . In many reports, Gordonia species were identified using only 16S rRNA sequencing; however, this method cannot be used to distinguish between G. sputi and G. aichiensis or G. otitidis. We report a case of catheter-related bacteremia due to G. sputi in a patient with acute lymphocytic leukemia, identified using 16S rRNA and gyrB gene sequencing.
An 18-year-old man with acute lymphocytic leukemia was transferred to Shinshu University Hospital in order to treat the pneumonia that developed during bone marrow suppression in the reinduction therapy. Three months after admission, during a temporary stay at home, he developed a fever with a body temperature of 409 C at night. Laboratory data of the following day showed a C-reactive protein (CRP) concentration of 13.3 mg/dL, and a leukocyte count of 8,000/mL. Administration of cefozopran (CZOP) was initiated at the same time as blood sampling for bacterial culture. The central venous catheter was removed 2 days after the onset of fever. His temperature returned to normal, and antimicrobial therapy with CZOP was discontinued after 6 days. However, 5 days after the discontinuation of antibiotics, he developed a fever with a body temperature of 37.99 C, and the CRP level and leukocyte count increased to 2.32 mg/dL and 10,430/mL, respectively. CZOP therapy was resumed after blood sampling for bacterial culture. The central venous catheter was removed 6 days after the second onset of fever, and CZOP therapy was discontinued after 10 days. The patient showed satisfactory improvement with these treatments.
At the first onset of fever, bacterial cultures from one blood culture set and the central venous catheter were examined, while at the second onset of fever, bacterial cultures from 2 blood culture sets and the central venous catheter were examined. The former catheter and the latter 2 sets of blood cultures showed positive results within a week of incubation. Gram-positive rods without extensive branching were observed in all of the positive samples. These isolates showed slow growth and formed dry and tiny colonies on 5z sheep blood agar, suggesting that they belonged to the Nocardia or other neighbor species. However, they did not have an apparent earthy smell, and were not stained by either Ziehl-Neelsen or Kinyoun staining. Therefore, the 16S rRNA and gyrB gene sequences of the isolates were analyzed, as described by Neilan et al. (6) These findings showed that analysis of the gyrB gene sequence is useful in the identification of Gordonia species if 16S rRNA analysis showed unclear results. Strains displaying a 16S rRNA gene sequence identity of 98.7z or lower can generally be considered as members of different species (9) . We found that G. sputi could not be distinguished from G. aichiensis or G. otitidis using the 16S rRNA gene sequence analysis alone but could be successfully discriminated using the gyrB gene sequence. In addition, Shen et al. reported that gyrB gene sequencing is an effective tool for the identification of Gordonia species, especially in distinguishing G. sputi from G. aichiensis (10).
Catheter-related bacteremia due to G. sputi was successfully treated with CZOP and removal of the central venous catheter. Several previous reports showed that bacteremia caused by the Gordonia species tended to occur in patients with underlying malignancies or in other immunocompromised conditions, especially when using a catheter (11). Blaschke et al. reported that approximately 80z of the invasive infection cases caused by Gordonia species were likely to have been catheter-related (12) . In the present case, the portal of entry for the infection was most likely the central venous catheter. However, it was impossible to correctly determine the infection route. Some previous reports showed that many strains of the Gordonia species were resistant to trimethoprim-sulfamethoxazole (ST), indicating the importance of distinguishing them from the Nocardia species to ensure the implementation of an appropriate antimicrobial therapy (12) (13) (14) . On the other hand, these reports indicated that Gordonia species had low resistance to the antibiotics imipenem (IPM), ciprofloxacin, amikacin, and linezolid; IPM was particularly effective. Gordonia species can be misidentified as belonging to another genus because they are similar to Corynebacterium species in gram staining, as well as to Nocardia or other neighbor species in colony morphology. Therefore, microbiology technicians have to know the characteristics of Gordonia species. The isolate in the present case showed good susceptibility to almost all antimicrobial agents tested, including ST, and the patient was successfully treated with CZOP.
In conclusion, we report the case of catheter-related bacteremia due to G. sputi in a patient with acute lymphocytic leukemia. The virulence of Gordonia genus is unclear because Gordonia species are rarely identified in routine microbiological investigations. It is therefore necessary to correctly identify the Gordonia species using both 16S rRNA sequencing and gyrB gene sequencing.
